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1
SPATIAL RENDERING OF A MESSAGE

TECHNOLOGICAL FIELD

Embodiments of the present invention relate to spatial
rendering of a message. In particular, they relate to spatial

rendering of an audio message as a sound object or a visual
message as a visual object.

BACKGROUND

Spatial rendering 1s a rendering technique that renders
content as an object at a particular three dimensional posi-
tion within a three dimensional space.

For example, using mediated reality such as virtual real-
ity, 1t 1s possible to position a visual object 1 a three-
dimensional visual space. The position of the visual object
may be controlled and changed.

In spatial audio rendering, audio may be rendered as a
sound object that has a three-dimensional position i a
three-dimensional sound space. Various different spatial
audio rendering techniques are available. For example, a
head-related transfer function may be used for spatial audio
rendering 1n a binaural format or amplitude panning may be
used for spatial audio rendering using loudspeakers. It 1s
possible to control not only the position of an audio object
but it 1s also possible to control the spatial extent of an audio
object by distributing the audio object across multiple dii-
terent spatial channels that divide space into distinct sectors,
for example, defined by different combinations of azimuthal
and polar angles i1f spherical co-ordinates. In some
examples, this spatial distribution may be achieved by
dividing the audio object mnto different spectral channels and
placing each different spectral channel 1nto a diflerent spatial
channel.

BRIEF SUMMARY

According to various, but not necessarily all, embodi-
ments of the invention there 1s provided method comprising;:
causing targeting ol a message to a first sub-set of users that
receive messages, wherein the message 1s not targeted to a
second sub-set of users that receive messages; and causing
different spatial rendering of the message to the first sub-set
of users compared to the second sub-set of users.

According to various, but not necessarily all, embodi-
ments of the invention there 1s provided examples as
claimed 1n the appended claims.

BRIEF DESCRIPTION

For a better understanding of various examples that are
usetul for understanding the detailed description, reference
will now be made by way of example only to the accom-
panying drawings in which:

FIG. 1 1illustrates an example of a spatial rendering
system;

FIG. 2 illustrates an example of a method;

FIGS. 3A, 3B and 3C illustrate the rendering of a mes-
sage;

FIGS. 4A and 4B illustrate different types ol messages;

FIGS. 5A, 5B and 5C illustrate spatial rendering of a
targeted message to a first sub-set of users 1n a manner that
indicates to the first sub-set of users that the message has
been targeted to them;

FIGS. 6A, 6B and 6C illustrate an example of spatial
rendering of a message to a first sub-set of users that does not
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2

indicate to the first sub-set of users that the message is
targeted to them and spatial rendering of the message to a
second sub-set of users that does indicate to the second

sub-set of users that the message 1s not targeted to them:;

FIGS. 7A, 7B and 7C 1illustrate the rendering of a private
message;

FIG. 8A illustrates an example of a controller suitable for
operating as a spatial rendering system; and

FIG. 8B illustrates an example of a record carrier com-
prising a computer program.

DETAILED DESCRIPTION

FIG. 1 1llustrates an example of a multiuser rendering
system 100 comprising a spatial rendering system 300. The
spatial rendering system 300 1s configured to provide a
message 10 simultaneously to multiple users 200 via differ-
ent output communication channels 320. The spatial render-
ing system 300 1s configured to control spatial rendering of
the message 10 via each of the output communication
channels 320. The spatial rendering via each communication
channel 320 to each user 200, may be different.

The spatial rendering may be local for the users. In some
examples, each user has a local, personal three-dimensional
space 1 which rendering occurs. In some other, some or all
users share a three-dimensional space 1in which rendering
OCCUrs.

For example, the message 10 may be rendered as an
object at a three-dimensional position within a three-dimen-
sional space by the spatial rendering system 300. The spatial
rendering system 300 may, for example, control the three-
dimensional position of the object when rendered within the
three-dimensional space and/or may control a spatial extent
of an object when rendered 1n the three-dimensional space.
In this way, 1t 1s possible for the spatial rendering system 300
to spatial render the message 10 to each of the users 200 in
a different way.

In this example, a control input 302 1s illustrated. The
control mput 302 may, for example, indicate a target 210 for
the message 10. The control mput 302 may be provided by
a user 200 who composes the message 10 and sends the
message 10 to the spatial rendering system 300 via an input
communication channel 310. In other examples, the target
210 may be automatically selected, for example, based on
the content of the message 10 or on some other criteria.

The message 10 may be simultaneously rendered to the
users 200. At least some of the users 200 may be in different
locations such that they cannot see and/or hear each other
through face-to-face communication. In some examples, the
message 10 1s rendered to a user via a head-mounted device.
In some examples, the head-mounted device may be a
head-mounted display configured to enable virtual reality for
the user 200 and/or 1n some examples, the head-mounted
device may be headphones configured to provide spatial
audio rendering to the user 200.

The spatial rendering system 300 1s configured to control
what 1s spatially rendered, to whom 1t 1s spatially rendered,
where 1t 1s spatially rendered 1n the three-dimensional space
and how 1t 1s rendered. It should be appreciated that one or
more ol these parameters may be different for different
users.

FIG. 2 illustrates a method 400 for controlling spatial
rendering of the message 10.

At block 402, the method 400 comprises targeting 210 a
message 10 to a first sub-set 211 of users 200 capable of




US 10,219,092 B2

3

receiving messages, wherein the message 10 1s not targeted
to a second sub-set 212 of users 200 capable of receiving
messages.

At block 404 of the method 400, the method causes
different spatial rendering 221, 222 of the message 10 to the
first sub-set 211 of users 200 compared to the second sub-set
212 of users 200.

FIG. 3A 1llustrates an example of the spatial rendering
system 300 receiving a message 10 from a user A via an
input communication channel 310. In this example, the
message 10 1s rendered to the users B, C, D and E via output
communication channels 320.

FIG. 3B illustrates that the spatial rendering system 300
may be selective in the rendering of the message 10. In this
example, the message 10 1s only rendered to the user B.

FIG. 3C illustrates that the spatial rendering system 300
may cause different spatial rendering 221, 222 of the mes-
sage 10 to a first sub-set 211 of users 200 compared to a
second sub-set 212 of users 200.

In this example, the message 10 1s recerved from the user
A via an mput communication channel 310 and the spatial
rendering system 300 provides the message 10 to each of the
users B, C, D and E. The spatial rendering system 300
controls different spatial rendering of the message 10 to the
first sub-set 211 of users 200 who have been targeted
compared to the second sub-set 212 of users 200 who have
not been targeted. The message 10 1s targeted to the first
sub-set 211 of users 200 and the message 10 1s rendered with
first spatial rendering characteristics 221 to the first sub-set
211 of users 200. The message 10 1s rendered with different
second spatial rendering characteristics 222 to the second
sub-set 212 of users 200. In the illustrated example, the
message 10 1s targeted to the user C and the message 1s
rendered to the user C with the first spatial rendering
characteristics 221 (#). Whereas the message 10 1s spatially
rendered to the users B, D, E with second spatial rendering,
characteristics 222 (**).

In this example user 200 (A) who composes the message
10 also provides a control input 302 that indicates a target
210 for the message 200, for example, as metadata associ-
ated with the message 10 or separately via a human machine
interface. The user 200 (A) sends the message 10 to the
spatial rendering system 300 via an input communication
channel 310. In other examples, the target 210 may be
automatically selected, for example, by the spatial rendering
system 300 based on the content of a message 10 sent 10 to
the spatial rendering system 300 via an input commumnication
channel 310 or on some other criteria.

In one embodiment, 1t may be desirable to render the
message 10 to the first sub-set 211 of users 200 such that the
first sub-set 211 of users 200 know that the message 10 has
been targeted 210 to them and 1t may also be desirable to
render the message 10 to the second sub-set 212 of users 200
such that the second sub-set 212 of users 200 do not know
that the message 10 has been targeted 210 to other users.

For example, the message 10 1s spatially rendered to the
second sub-set 212 of users 200 using second spatial ren-
dering characteristics 222 that define a default position for
the message 10. The message 10 15 spatially rendered to the
first sub-set 211 of users 200 using first spatial rendering
characteristics 221 that define a position for the message 10
that 1s not the default position. The default position may, for
example, be an actual relative position of a user in the
rendered space and the non-default position may be at a
different position, for example a central position.

The action of targeting 210 a message 10 towards a first
sub-set 211 of users 200 causes a change 1n the spatial
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rendering characteristics for the first sub-set 211 of users 200
from the second (default) spatial rendering characteristics
222 to the first (non-default) spatial rendering characteristics
221.

In a second embodiment, 1t may be desirable for the first
sub-set 211 of users 200 not to know that the message 10 has
been targeted to them and it may also be desirable to render
the message 10 to the second sub-set 212 of users 200 such
that the second sub-set 212 of users 200 do not know that the
message 10 has been targeted 210 to other users.

In this case, the spatial rendering of the message 10 to the
first sub-set 211 of users 200 does not indicate to the first
sub-set 211 of users 200 that the message 10 1s targeted to
them and the spatial rendering of the message 10 to the
second sub-set 212 of users 200 does 1ndicate to the second
sub-set 212 of users 200 that the message 10 1s not targeted
to them.

For example, the message 10 may be spatially rendered to
the first sub-set 211 of users 200 using {irst spatial rendering
characteristics 221 that define a default position for the
message 10. The message 10 1s spatially rendered to the
second sub-set 212 of users 200 using second spatial ren-
dering characteristics 222 that define a non-default position
for the message 10. In this example, 1t will therefore be
appreciated that the targeting of the first sub-set 211 of users
200 does not necessarily have any effect on how information
(the message 10) 1s rendered to the first sub-set 211 of users
200. The message 10 1s rendered where 1t would be expected
to be rendered at the default position.

In other examples of the second embodiment, 1t may be
possible or desirable to modily the position or some other
spatial rendering characteristic used to render the message
10 such that the first sub-set 211 of users 200 know that the
message 10 has been targeted to them while the second
sub-set 212 of users 200 also know, by the spatial rendering
of the message to them, that the message 10 has been
targeted to the first sub-set 211 of users 200.

FIG. 4A 1llustrates an example of a message 10. In this
example, the message 10 1s an audio message. The audio
message 10 may define a spatial sound object within a sound
space. It may, for example, define not only the audio content
of the sound object but also 1ts spatial rendering character-
istics such as the three-dimensional position at which 1t
should be rendered and, possibly, the spatial extent of the
sound object when 1t 1s rendered. The spatial audio message
10 may have a number of different formats and 1t may not
be necessary for the spatial rendering characteristics for the

message 10 to be explicitly defined within the message.
They may be inherently defined within the coding of the
message.

Different spatial audio codecs and rendering methods are
available. For example a head-related transier function may
be used for providing a binaural rendering and amplitude
panning may be used for loudspeaker rendering.

FIG. 4B illustrates an example in which the message 10
1s a visual message 10. The visual message 10 may define a
visual object 1n a visual space. A visual object 1s content that
may be perceived through a user’s vision that has a three-
dimensional location within a three-dimensional space. The
visual object may be spatially rendered using video or
virtual reality codecs or similar.

FIGS. 5A, 5B and 5C illustrate an example of spatial
audio rendering 1 accordance with the first embodiment.
The Figures illustrate a sound space as perceirved by the
users 200. FIG. SA illustrates a default situation where the

user A sends a message 10 to the other users B, C, D and E.
The audio message 10 1s rendered to the other users with
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default spatial audio rendering characteristics. As illustrated,
the audio message 10 appears to come from a position within
the sound space associated with the user A.

FIGS. 5B and 5C 1illustrate the consequences of targeting,
the message 10 to a particular user C. Diflerent spatial audio
rendering of the message 10 1s used for the first sub-set 211

of users 200 (FIG. 5C) compared to the second sub-set 212
of users 200 (FIG. 5B).

In the example of FIG. 5B, the audio message 10 con-
tinues to be rendered in the same manner as illustrated in
FIG. SA. The message 10 1s spatially rendered from the
same location for the users B, D, E. The second spatial
rendering characteristics 222 are the same as those prior to
the targeting of the user C. The users B, D, E are therefore
unaware that the message 10 has been targeted to the user C.
There 1s no change 1n the position of the rendering of the
message 10 for the users B, D, E.

In contradistinction, 1n FIG. 5C, there 1s illustrated the
spatial rendering of the audio message 10 from the perspec-
tive of the user C. In this example, the position at which the
audio message 10 1s rendered changes from that 1llustrated
in FIG. 5A to a new position that 1s no longer the default
position of FIG. 5C. In this example, the new position 1s a
central position. The change in the position at which the
message 10 1s rendered provides a clear indication to the
user C that the message 10 1s targeted to them.

The transition in the position of the message 10 from that
illustrated 1n FIG. 5A (default position) to that illustrated 1n
FIG. 5C (non-default position) may be a smooth or gradual
transition.

FIGS. 6A, 6B and 6C illustrate an example of the second
embodiment for spatial audio rendering. As in FIG. SA, 1n
FIG. 6A, the audio message 10 1s spatially rendered at a
default position associated with the user A to the users B, C,
D and E. FIG. 6A differs from FIG. 5A 1n that the default

position at which the audio message 10 1s rendered 1s
differently located i FIG. 6 A compared to FIG. 5A.

The consequences of targeting a user C are illustrated in
FIGS. 6B and 6C.

In this example, the audio message 10 1s spatially ren-
dered to the targeted user C from the same default central
position as 1illustrated in FIG. 6A. There 1s, therefore, no
consequent change 1n the position from which the message
10 1s spatially rendered to C as a consequence of the user C
being targeted. The user C does not therefore know that they
have been targeted.

In contradistinction, 1n FIG. 6B, the spatial rendering of
the audio message 10 1s changed for each of the users B, D
and E. The audio message 10 1s no longer spatially rendered
from the default position but 1s now rendered from a position
close to the targeted user C. The users B, D, E who have not
been targeted are therefore able to recognize as a conse-
quence of the change in position at which the message 10 1s
rendered that the message 10 has been targeted to a user
other than themselves and they are also able to i1dentity to
whom the message 10 has been targeted because it 1s
spatially rendered 1n close proximity to the user C.

If the message 10 1s targeted to more than one person, then
the spatial rendering of the message 10 may be close to all
of the users who have been targeted. It may be, for example,
positioned at a central location between the targeted users.

Although 1n the example of FIG. 6C, 1t has been described
that the message 10 1s spatially rendered with the default first
spatial rendering characteristics as used in FIG. 6A, 1n other
examples, the message 10 may be rendered with different
spatial rendering characteristics so that the user C does
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6

therefore know that they have been targeted. For example, 1t
may be rendered with an increased elevation.

FIGS. 7A, 7B and 7C illustrate an example of spatial
rendering of a private message 10. FIG. 7A 1s the same as
FIG. 5A, although 1n an alternative embodiment 1t could also

be rendered as in FIG. 6A.

In this example, a message 10 1s designated as a private
message and 1s targeted towards the user C.

As the message 10 1s designated as private, 1t 1s not
rendered at all to those users 200 who have not been
targeted. There 1s therefore no rendering of the message 10

to the users B, D, E 1in FIG. 7B. There 1s therefore a

difference 1n the spatial rendering of the message 10 to the
first sub-set 211 of users 200 compared to the second sub-set
212 of users 200 because there 1s no rendering of the
message 10 to the second sub-set 212 of users 200. Con-
tinuing the example, 1 FIG. 7C, the private message 10 1s
spatially rendered to the targeted user C with particular first
spatial rendering characteristics that are different to those
used 1n FIG. 7A. These first spatial rendering characteristics
may be characteristics that are particular to a private mes-
sage 10. In the example of FIG. 7C, the location of the user
A producing the private message 10 changes to a new
location beside the targeted user C and the content of the
private audio message 10 1s rendered with audio character-
1stics simulating a whisper.

It will be appreciated from the foregoing description that
it 1s possible for messages 10 to be rendered simultaneously.
The spatial rendering system 300 1s, 1n some, but necessarily
all examples, configured to prevent the simultaneous over-
lapping 1n space and time of a rendered message 10 with
another rendered message 10. Such simultaneous overlap-
ping 1n both space and time occurs when messages are
rendered simultaneously (overlapping time) with the same
or stmilar position (overlapping position) but does not occur
when messages are rendered at the same or similar positions
at distinct, separated times and does not occur when mes-
sages are rendered simultaneously (overlapping time) at
different, distinct, separated positions.

Therefore, 1f multiple messages 10 are rendered at the
same time, they are rendered with different positions and
they may be rendered with a minimum spatial separation.

In some, but necessarily all examples, simultaneously
rendered messages 10 may be disambiguated by using at
least one (or two) different spatial rendering parameters
selected from the group comprising orientation i a hori-
zontal plane, elevation and distance.

In some, but not necessarily all examples, 1t may be
desirable to enable a user 200 to whom a message 10 1s
rendered to dismiss a message 10 and prevent 1t being
spatially rendered to that user. In these circumstances, 1t may
be desirable for there to be a feedback message sent to the
originator of the message 10 informing them that the mes-
sage has not been rendered to the targeted (or other) user.

It may be desirable, in some circumstances, to have user
settings that prioritize different users and dismiss or not
allow the rendering of messages from lower priority users 1f
the spatial rendering system 300 1s stmultaneously spatially
rendering one or more messages 10 from higher priority
users.

In some, but not necessarily all examples, 1t may be
desirable to provide user settings that control the composi-
tion of messages 10 and/or the targeting of users. For
example, the spatial rendering system 300 may automati-
cally target particular users based upon content of a received
message 10.
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The spatial rendering system 300 may be implemented
using one or more controllers 600. Implementation of a
controller 600 may be as controller circuitry. The controller
600 may be implemented in hardware alone, have certain
aspects 1n software including firmware alone or can be a
combination of hardware and software (including firmware).

As 1llustrated mm FIG. 8A the controller 600 may be
implemented using instructions that enable hardware func-
tionality, for example, by using executable instructions of a
computer program 630 in a general-purpose or special-
purpose processor 620 that may be stored on a computer
readable storage medium (disk, memory etc) to be executed
by such a processor 620.

The processor 620 1s configured to read from and write to
the memory 610. The processor 620 may also comprise an
output interface via which data and/or commands are output
by the processor 620 and an input interface via which data
and/or commands are mput to the processor 620.

The memory 610 stores a computer program 630 com-
prising computer program instructions (computer program
code) that controls the operation of the apparatus 300 when
loaded into the processor 620. The computer program
instructions, of the computer program 630, provide the logic
and routines that enables the apparatus to perform the
methods illustrated 1n FIGS. 1 to 7. The processor 620 by
reading the memory 610 1s able to load and execute the
computer program 630.

The apparatus 300 therefore comprises:
at least one processor 620; and
at least one memory 610 including computer program code
the at least one memory 610 and the computer program code
configured to, with the at least one processor 620, cause the
apparatus 300 at least to perform:
causing targeting ol a message to a first sub-set of users that
are available to receive messages, wherein the message 1s
not targeted to a second sub-set of users that are available to
receive messages; and

causing different spatial rendering of the message to the

first sub-set of users compared to the second sub-set of
users.

As 1llustrated 1n FIG. 8B, the computer program 630 may
arrive at the apparatus 300 via any suitable delivery mecha-
nism 640. The delivery mechanism 640 may be, for
example, a non-transitory computer-readable storage
medium, a computer program product, a memory device, a
record medium such as a compact disc read-only memory
(CD-ROM) or digital versatile disc (DVD), an article of
manufacture that tangibly embodies the computer program
630. The delivery mechanism may be a signal configured to
reliably transier the computer program 630. The apparatus
300 may propagate or transmit the computer program 630 as
a computer data signal.

Although the memory 610 1s 1llustrated as a single com-
ponent/circuitry it may be implemented as one or more
separate components/circuitry some or all of which may be
integrated/removable and/or may provide permanent/semi-
permanent/dynamic/cached storage.

Although the processor 620 1s illustrated as a single
component/circuitry 1t may be implemented as one or more
separate components/circuitry some or all of which may be
integrated/removable. The processor 620 may be a single
core or multi-core processor.

References to ‘computer-readable storage medium’,
‘computer program product’, ‘tangibly embodied computer
program’ etc. or a ‘controller’, ‘computer’, ‘processor’ etc.
should be understood to encompass not only computers
having different architectures such as single/multi-processor
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8

architectures and sequential (Von Neumann)/parallel archi-
tectures but also specialized circuits such as field-program-
mable gate arrays (FPGA), application specific circuits
(ASIC), signal processing devices and other processing
circuitry. References to computer program, instructions,
code etc. should be understood to encompass soitware for a
programmable processor or firmware such as, for example,
the programmable content of a hardware device whether
instructions for a processor, or configuration settings for a
fixed-function device, gate array or programmable logic
device etc.

As used 1n this application, the term ‘circuitry’ refers to all
of the following;

(a) hardware-only circuit implementations (such as imple-
mentations 1n only analog and/or digital circuitry) and

(b) to combinations of circuits and software (and/or firm-
ware), such as (as applicable): (1) to a combination of
processor(s) or (1) to portions of processor(s)/software
(including digital signal processor(s)), software, and memo-
ry(ies) that work together to cause an apparatus, such as a
mobile phone or server, to perform various functions and
(c) to circuits, such as a microprocessor(s) or a portion of a
microprocessor(s), that require software or firmware for
operation, even 1f the software or firmware 1s not physically
present.

This definition of ‘circuitry’ applies to all uses of this term
in this application, including 1n any claims. As a further
example, as used 1n this application, the term “circuitry”
would also cover an implementation of merely a processor
(or multiple processors) or portion of a processor and 1ts (or
their) accompanying soitware and/or firmware. The term
“circuitry” would also cover, for example and 1f applicable
to the particular claim element, a baseband integrated circuit
or applications processor integrated circuit for a mobile
phone or a similar integrated circuit 1n a server, a cellular
network device, or other network device.

The blocks illustrated in the FIGS. 1 to 7 may represent
steps 1n a method and/or sections of code 1n the computer
program 630. The illustration of a particular order to the
blocks does not necessarily imply that there 1s a required or
preferred order for the blocks and the order and arrangement
of the block may be varied. Furthermore, 1t may be possible
for some blocks to be omitted.

Where a structural feature has been described, 1t may be
replaced by means for performing one or more of the
functions of the structural feature whether that function or
those functions are explicitly or implicitly described.

The term ‘comprise’ 1s used in this document with an
inclusive not an exclusive meaning. That 1s, any reference to
X comprising Y indicates that X may comprise only one Y
or may comprise more than one Y. If it 1s intended to use
‘comprise’ with an exclusive meaning then 1t will be made
clear 1n the context by referring to “comprising only one” or
by using “consisting”.

In this brief description, reference has been made to
various examples. The description of features or functions in
relation to an example indicates that those features or
functions are present 1n that example. The use of the term
‘example’ or ‘for example’ or ‘may’ 1n the text denotes,
whether explicitly stated or not, that such features or func-
tions are present in at least the described example, whether
described as an example or not, and that they can be, but are
not necessarily, present in some of or all other examples.
Thus ‘example’, ‘for example’ or ‘may’ refers to a particular
instance 1n a class of examples. A property of the instance
can be a property of only that instance or a property of the
class or a property of a sub-class of the class that includes



US 10,219,092 B2

9

some but not all of the instances 1n the class. It 1s therefore
implicitly disclosed that a features described with reference
to one example but not with reference to another example,
can where possible be used 1n that other example but does
not necessarily have to be used 1n that other example.

Although embodiments of the present mvention have
been described in the preceding paragraphs with reference to
vartous examples, 1t should be appreciated that modifica-
tions to the examples given can be made without departing,
from the scope of the mvention as claimed.

Features described 1n the preceding description may be
used 1n combinations other than the combinations explicitly
described.

Although functions have been described with reference to
certain features, those functions may be performable by
other features whether described or not.

Although features have been described with reference to
certain embodiments, those features may also be present 1n
other embodiments whether described or not.

Whilst endeavoring 1n the foregoing specification to draw
attention to those features of the invention believed to be of
particular importance it should be understood that the Appli-
cant claims protection 1n respect of any patentable feature or
combination of features heremnbefore referred to and/or
shown 1n the drawings whether or not particular emphasis
has been placed thereon.

The 1nvention claimed 1s:

1. A method comprising;

determining that a message comprising audio and/or
visual content, from a first user in a virtual three-
dimensional space, 1s targeted to a first sub-set of users
in the virtual three-dimensional space, wherein the
message 15 not targeted to a second sub-set of users in
the virtual three-dimensional space;

determining a first audio and/or visual object and a second
audio and/or wvisual object, wherein the first audio
and/or visual object comprises the audio and/or visual
content of the message and one or more first values for
one or more first spatial rendering parameters, and the
second audio and/or visual object comprises the audio
and/or visual content of the message and one or more
second values for one or more second spatial rendering
parameters;

causing the first audio and/or visual object to be rendered
to the first sub-set of users based on the first values such
that the audio and/or visual content 1s rendered at a first
position 1n the virtual three-dimensional space; and

causing the second audio and/or visual object to be
rendered to the second sub-set of users based on the one
or more second values such that the audio and/or visual
content 1s rendered at a different, second position 1n the
virtual three-dimensional space.

2. Amethod as claimed in claim 1, wherein at least one of:

the audio and/or visual content comprises audio content to
be rendered within a sound space of the virtual three-
dimensional space based on the respective first audio
and/or visual object and the second audio and/or visual
object; and

the audio and/or visual content comprises visual content
to be rendered within a visual space of the virtual
three-dimensional space based on the respective first
audio and/or visual object and the second audio and/or
visual object.

3. A method as claimed 1n claim 1, wherein at least one of

the first values and at least one of the second values are
different values for a same spatial rendering parameter,
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wherein the same spatial rendering parameter corresponds to
at least one of: two-dimensional orientation, elevation, dis-
tance and spatial extent.

4. A method as claimed in claim 1, wherein the message
1s caused to be targeted to the first sub-set of users by the first
user who has composed the message.

5. A method as claimed 1n claim 1, wherein causing the
first audio and/or visual object to be rendered to the first
sub-set of users and the second audio and/or visual object to
be rendered to the second sub-set of users provides indirect
selective communication to the users via the first values and
the second values, separate to any content of the message.

6. A method as claimed 1n claim 1, wherein rendering of
the first audio and/or visual object to the first sub-set of users
indicates to the first sub-set of users that the message 1s
targeted to them.

7. A method as claimed in claim 6, wherein rendering of
the second audio and/or visual object to the second sub-set
of users does not 1indicate to the second sub-set of users that
the message 1s not targeted to them.

8. A method as claimed 1n claim 6, wherein the second
position 1s at a default position and wherein the first position
1s not at the default position.

9. A method as claimed 1n claim 6, wherein, rendering of
the first audio and/or visual object changes the rendering for
the first sub-set of users from rendering the audio and/or
visual content at a default position to rendering the audio
and/or visual content at a non-default position.

10. A method as claimed 1n claim 1, wherein rendering of
the first audio and/or visual object to the first sub-set of users
does not indicate to the first sub-set of users that the message
1s targeted to them and wherein rendering of the second
audio and/or visual object to the second sub-set of users does
indicate to the second sub-set of users that the message 1s not
targeted to them.

11. A method as claimed 1n claim 10, wherein rendering
of the second audio and/or visual object to the second
sub-set of users idicates to the second sub-set of users that
the message 1s targeted to the first sub-set of users and

provides an indication of the members of the first sub-set of
users.

12. A method as claimed 1n claim 10, wherein spatial
rendering of the first audio object to the first sub-set of users
renders the audio and/or visual content of the message at a
default position and wherein spatial rendering of the second
audio and/or visual object to the second sub-set of users
renders the audio and/or visual content of the message at a
non-default position.

13. A method as claimed 1n claim 1, further comprising:

causing disambiguation of the message from other simul-

taneously rendered messages by preventing overlap-
ping of the message and the other messages 1n space
and time by providing at least a minimum spatial
separation between simultaneously rendered messages
in the virtual three-dimensional space.

14. A method as claimed 1n claim 1, wherein the second
position corresponds to a position of the first user in the
virtual three-dimensional space, and wherein the first posi-
tion 1s closer than the second position to a position 1n the
virtual three-dimensional space of at least one of the users in
the first sub-set.

15. A method as claimed 1n claim 1, wherein the first
position corresponds to a position of the first user 1n the
virtual three-dimensional space, and wherein the second
position corresponds to a position of at least one of the users
in the second sub-set.
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16. An apparatus comprising

at least one processor; and

at least one memory including computer program code;

the at least one memory and the computer program code
configured to, with the at least one processor, cause the
apparatus at least to perform:

determining that a message comprising audio and/or
visual content, from a first user 1in a virtual three-
dimensional space, 1s targeted to a first sub-set of
users in the virtual three-dimensional space, wherein
the message 1s not targeted to a second sub-set of
users 1n the virtual three-dimensional space;
determining a first audio and/or visual object and a second
audio and/or wvisual object, wherein the first audio

and/or visual object comprises the audio and/or visual
content of the message and one or more first values for
one or more {irst spatial rendering parameters, and the
second audio and/or visual object comprises the audio
and/or visual content of the message and one or more
second values for one or more second spatial rendering
parameters;

causing the first audio and/or visual object to be rendered
to the first sub-set of users based on the first values such
that the audio and/or visual content 1s rendered at a first
position 1n the virtual three-dimensional space; and

causing the second audio and/or visual object to be
rendered to the second sub-set of users based on the one
or more second values such that the audio and/or visual
content 1s rendered at a diflerent, second position 1n the
virtual three-dimensional space.

17. The apparatus of claim 16, wherein at least one of:

the audio and/or visual content comprises audio content to
be rendered within a sound space of the virtual three-
dimensional space based on the respective first audio
and/or visual object and the second audio and/or visual
object; and

the audio and/or visual content comprises, visual content
to be rendered within a visual space of the virtual
three-dimensional space based on the respective first
audio and/or visual object and the second audio and/or
visual object.
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18. The apparatus of claim 16, wherein at least one of the
first values and at least one of the second values are diflerent
values for a same spatial rendering parameter, wherein the
same spatial rendering parameter corresponds to at least one
of: two-dimensional orientation, elevation, distance and
spatial extent.

19. The apparatus of claim 16, wherein causing the first
audio and/or visual object to be rendered to the first sub-set
of users and the second audio and/or visual object to be
rendered to the second sub-set of users provides indirect
selective communication to the users via the first values and
the second values, separate to any content of the message.

20. A non-transitory computer readable medium compris-
ing computer program code stored thereon, the computer
readable medium and computer program code being con-
figured to, when run on at least one processor, perform at
least the following:

determiming that a message comprising audio and/or

visual content, from a first user in a virtual three-
dimensional space, 1s targeted to a first sub-set of users
in the virtual three-dimensional space, wherein the
message 15 not targeted to a second sub-set of users 1n
the virtual three-dimensional space;

determining a first audio and/or visual object and a second

audio and/or visual object, wheremn the first audio
and/or visual object comprises the audio and/or visual
content of the message and one or more {irst values for
one or more first spatial rendering parameters, and the
second audio and/or visual, object comprises the audio
and/or visual content of the message and one or more
second values for one or more second spatial rendering,
parameters;

causing the first audio and/or visual object to be rendered

to the first sub-set of users based on the first values such
that the audio and/or visual content 1s rendered at a first
position 1n the virtual three-dimensional space; and
causing the second audio and/or visual object to be
rendered to the second sub-set of users based on the one
or more second values such that the audio and/or visual
content 1s rendered at a different, second position 1n the

virtual three-dimensional space.
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